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(54) CHIP CARRIER 

(57)Abstract: 

PURPOSE: To erase data properly and prevent damage 
on a bump connection part due to thermal stress by 
airthightly sealing the inside by the solder frame of each 
substrate outer-periphery part of a cap and a carrier 
substrate and then electrically connecting the cap and 
the carrier substrate with a solder bump formed inside 
the solder frame. 

CONSTITUTION: A solder bump 23 and a solder frame 

24 are formed opposing a solder bump 21 and a solder 
frame 22 of an outer-periphery part and a through hole 

25 for electrically continuing to a mother board is formed 
below the solder bump 23. The solder bump 21 of the 
cap 1 and the solder frame 22 of the outer-periphery 
part are heated simultaneously to approximately 320° C 
matching to the solder bump 23 of a carrier substrate 5 
and the solder frame 24 of the outer-periphery part and 
are connected by applying ultrasonic waves. Finally, a 
solder bump 29 for connecting mother boards is formed 
by cream solder printing at the position of the through 
hole part 25 on the reverse side of the carrier substrate 5. 
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[Date of extinction of right] 09.05.2000 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cap with which it is the light transmission nature substrate which has a wiring 
layer on one side, and the pad for IC connection is formed in the wiring layer side, IC chip which 
turns a circuit side to a cap side and is connected to said pad for IC connection through a bump, 
It is the chip carrier which consisted of carrier substrates which have a wiring layer inside and 
have a terminal for external connection at the substrate rear face. It is the chip carrier further 
characterized by said cap and said carrier substrate obtaining electrical installation by the solder 
bump formed inside said solder frame by carrying out the hermetic seal of the interior with the 
solder frame of each substrate periphery section of said cap and said carrier substrate. 
[Claim 2] The chip carrier according to claim 1 which established the crevice which drops IC 
chip in the center section of a carrier substrate. 

[Claim 3] Claim 1 characterized by the center section of a carrier substrate and the rear face of 
IC chip connecting through a conductive ingredient, and a chip carrier according to claim 2. 
[Claim 4] The chip carrier according to claim 3 which the conductive ingredient which connects 
the center section of a carrier substrate and the rear face of IC chip connects to the bump for 
mother board connection who prepared in the rear face of said carrier substrate through the 
through hole established in said carrier substrate electrically. 

[Claim 5] The chip carrier according to claim 1 , 2, or 3 which makes the solder frame formation 
field of a carrier substrate higher one step than the formation field of the solder bump for a cap 
and connection, and is characterized by taking about a wiring layer from said carrier substrate 
side face. 

[Claim 6] The chip carrier according to claim 1 , 2, or 3 which makes the solder frame formation 
field of a cap lower one step than a solder bump formation field, and is characterized by a solder 
frame being more expensive than the solder bump between said caps and carrier substrates. 
[Claim 7] The chip carrier according to claim 1, 2, or 3 characterized by the height of the solder 
bump for connecting with the solder frame of a carrier substrate and a cap being higher than the 
height of the solder bump for connecting with the solder frame of a cap, and a carrier substrate. 
[Claim 8] The chip carrier according to claim 2 or 3 characterized by making the solder frame for 
connecting with a cap at both carrier substrates, and a solder bump's height the same as the 
bump of a chip. 

[Claim 9] The chip carrier according to claim 1, 2, or 3 which carries out the description of 
preparing the terminal for external connection linked to the wiring layer of a carrier substrate 
inner layer in the side face of said carrier substrate. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the chip carrier structure of having an aperture 
for carrying semiconductor chips, such as EPROM, in a substrate and letting ultraviolet rays and 
light pass. 
[0002] 

[Description of the Prior Art] There is "262 A 144 bit CMOS UV EPROM" carried by the IC 
memory data book 1987 edition (P. 906-910) shown in drawing 9 as the 1st example of the 
conventional EPROM chip carrier structure, there is the "manufacture approach of the resin 
reinforcement mold LSI mounting structure" of JP.63-241 955,A shown in drawing 10 as the 2nd 
example, and there is "a semiconductor device using light" of publication of unexamined utility 
model application Showa 62-84937 shown in drawing 1 1 as the 3rd example. 
[0003] First, drawing 9 is explained. The quartz glass 2 for [ cap / 1 ] an optical (ultraviolet rays) 
exposure in a center section and other parts consist of aluminas 3, and the low melting glass 4 
for hermetic seals is applied to the periphery section. On the other hand, the carrier substrate 5 
is made considering an alumina as an ingredient, a crevice is equipped with a chip 7 through the 
AuSi eutectic section 6, and the pad 10 for bondings is connected with the chip electrode 9 by 
wire bonding with the aluminum wire 8. Moreover, the external electrode 12 is pulled out through 
the wiring layer 1 1 from the pad 10. After carrying out positioning wearing of the cap 1 at the 
above-mentioned carrier substrate 5, it heats at 400-480 degrees C, and a hermetic seal is 
performed. 

[0004] Next, drawing 10 is explained. Up to the carrier substrate 5 is equipped with a chip 7 with 
flip chip structure, and silicon 13 is poured into the gap of a substrate and a chip. 
[0005] Furthermore, the semiconductor device of drawing 1 1 equips up to the carrier substrate 5 
with a chip 7 through a bump 14, it prepares space between a substrate and a chip in order to 
carry out incidence of the light (ultraviolet rays), and it closes it by resin 15. Light penetrates the 
carrier substrate 5. 

[0006] JP,59-167037,A "a semiconductor device" is as the 4th example in others. This forms 
the light transmission plate 19 in the top face of the chip 7 of the package using a leadframe 17 
through the diactinism adhesives 18, as shown in drawin g 12 . Moreover, JP.61-1 1 5340.A 
"EPROM equipment" is carried by JP.61-1 15339.A "EPROM equipment" as the 5th example, 
and is carried by the open patent official report as the 6th example. Each of these both uses a 
leadframe. 
[0007] 

[Problem(s) to be Solved by the Invention] A technical problem is explained about the 6th 
example from the 1st example of the chip carrier structure of the conventional EPROM 
mentioned above. First, the 1 st example has taken the structure of connecting a chip and a 
carrier, by WAIWA bonding. For this reason, the pad for bondings was needed for the carrier 
substrate, and the area of the chip carrier itself was very large. Therefore, the component-side 
product to a mother board top became large, and there was a trouble of receiving constraint with 
large mounting of other electronic parts. Moreover, since the external electrode was arranged on 
the side face, when the curvature of a mother board was large, there was a trouble that poor 
soldering to a mother board occurring and repair were difficult. Moreover, since the coefficient of 
thermal expansion of 2 - 3x10-6/degree C and an alumina differed [ 0.5x1 0-6/degree C and the 
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coefficient of thermal expansion of a chip ] from 6 - 8x10-6/degree C, when the coefficient of 
thermal expansion of quartz glass closed at 400-480 degrees C, quartz glass was joined, stress 
joined the alumina, and the problem arose in dependability in many cases. In the 2nd example, in 
order to perform elimination of data by irradiating ultraviolet rays (U V) in the case of EPROM, 
when silicon existed, there was a trouble that the erasability of data worsened. 
[0008] between that the coefficients of thermal expansion of a chip and resin differ in the 3rd 
example, a chip, and carrier substrates — space = — since it was that a large void exists, 
according to the temperature gradient of an operating environment, thermal expansion and 
contraction occurred, stress started the bump of the connection of a chip and a carrier 
substrate, and there was a trouble that bump destruction occurred. Each of example [ 4th ] - 
6th example is structure which carries out wire bonding to a leadframe and which carries out a 
transfer mold to it. For this reason, it is almost equivalent to the 1st example in area, and there 
was a trouble that the component-side product to a mother board top became large. 
[0009] 

[Means for Solving the Problem] The cap with which the chip carrier of this invention is a light 
transmission nature substrate which has a wiring layer on one side, and the pad for IC 
connection is formed in the wiring layer side, IC chip which turns a circuit side to a cap side and 
is connected to said pad for IC connection through a bump. It is the chip carrier which consisted 
of carrier substrates which have a wiring layer inside and have a terminal for external connection 
at the substrate rear face. The hermetic seal of the interior is carried out with the solder frame 
of each substrate periphery section of said cap and said carrier substrate, and said cap and said 
carrier substrate are further characterized by obtaining electrical installation by the solder bump 
formed inside said solder frame. 

[0010] The cap has prepared the chip in one side through the bump using the light transmission 
nature ingredient with a wiring layer beforehand, and has prepared the solder frame for hermetic 
seals for the solder bump for electrode connection in said bump's outside further at the cap 
periphery section of said solder bump's outside. 

[001 1] On the other hand, the carrier substrate countered the solder frame of the periphery 
section with the solder bump of a cap, has prepared the solder bump and the solder frame in the 
same location, establishes a through hole in the bottom of a solder bump, and can take a flow 
now at the carrier substrate rear face. Moreover, the through hole section on this rear face of a 
carrier substrate is equipped with the solder bump for taking connection with Mother HODO. 
Moreover, the ingredient which has an almost equivalent coefficient of thermal expansion is used 
for a cap and a carrier substrate. 
[0012] 

[Example] Next, this invention is explained with reference to a drawing. 
[0013] Drawin g 1 is the fragmentary sectional view of the 1st example of this invention. 
[0014] The solder bump 21 for electrode connection is formed on the electrode with which the 
cap 1 was formed of vacuum evaporation© of metal plating (Cr/nickel/Au or Cr/Cu/Au). The 
solder frame 22 further for hermetic seals is formed in the front face which performed the same 
plating processing as the periphery section of cap 1. These are formed of the cream solder 
printing method through a metal mask. Moreover, the cap 1 uses the light transmission nature 
ingredient (for example, quartz glass, Tempax glass) with a wiring layer for one side, and the chip 
7 is connected through the bump 14. 

[0015] On the other hand, the solder frame 24 is formed with the solder bump 23 on the 
electrode which the carrier substrate (glass ceramic) 5 countered the solder frame 22 of the 
periphery section with the solder bump 21 of cap 1, and was formed in the same location of 
paste (W, Mo, Ag/Pd) printing, and the through hole 25 for taking a mother board and an electric 
flow is formed in the bottom of the solder bump 23. 

[0016] The solder bump 21 of cap 1 and the solder frame 22 of the periphery section are set by 
the solder bump 23 of the carrier substrate 5, and the solder frame 24 of the periphery section, 
and are heated at about 320 degrees C at coincidence, and it connects by impressing a 
supersonic wave (the solder bump 21, the solder frame 22, the solder bump 23, and the solder 
frame 24 are high-melting solder and flux loess). Finally, the solder bump 29 for mother board 
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connection is formed in the location of the through hole 25 of the rear face of the carrier 
substrate 5 by cream solder printing (the solder bump 29 is eutectic solder). 
[001 7] Next, the 2nd example of this invention is explained using drawing 2 which is the 
fragmentary sectional view. 

[0018] The difference from drawing 1 of drawing 2 is having established the crevice of the depth 
[ being almost equivalent to the thickness of tip for dropping a chip 7 (about 0.3-0.6mm) ] in the 
center section of the carrier substrate 5. Thereby, thin shape-ization can be attained further. 
The part of others of the 2nd example is the same as the 1st example. 
[0019] Next, the 3rd example 3 of this invention is explained using drawing 3 which is the 
fragmentary sectional view. 

[0020] The difference from drawing 2 of drawing 3 has formed the solder bump 28 who connects 
the rear face of a chip 7 through the conductive adhesives 26 which have flexibility in the 
crevice of the carrier substrate 5, and connects with the rear face of a chip 7 through a through 
hole 27 further in the rear face of the carrier substrate 5. Thereby, immobilization and touch- 
down of a chip 7 are attained, and a noise can be pressed down to the minimum. The part of 
others of an example 3 is the same as the 2nd example. 

[0021] Next, the 4th example 4 of this invention is explained using drawing 4 which is the 
fragmentary sectional view. 

[0022] The difference from drawing 3 of drawing 4 is making the formation field of the solder 24 
of the carrier substrate 5 higher one step than the solder bump's 23 formation field, connecting 
the solder bump 23 and the solder bump 29 through a wiring layer 1 1 with the structure which 
took about the wiring layer 1 1 from the side face of the carrier substrate 5, and making the 
through hole 25 unnecessary. The part of others of the 4th example is the same as the 3rd 
example. 

[0023] Next, the 5th example 5 of this invention is explained using drawing 5 which is the 
fragmentary sectional view. 

[0024] The difference from drawing 3 of drawing 5 is the structure which made the formation 
field of the solder frame 22 of cap 1 lower one step than the solder bump's 21 formation field, 
made the solder frame 22 higher than the solder bump 21, and made short possibility of the 
solder frame 22 there be nothing with the solder bump 21. The part of others of the 5th example 
is the same as the 3rd example. 

[0025] Next, the 6th example of this invention is explained using drawing 6 which is the 
fragmentary sectional view. 

[0026] The difference from drawing 3 of drawing 6 is the structure aiming at absorbing by the 
solder frame 24 and the solder bump 23 of the carrier substrate 5, when the solder frame 24 of 
the carrier substrate 5 and the solder bump's 23 height are made higher than the solder frame 
22 and the solder bump 21 of cap 1 and the curvature of the carrier substrate 5 or cap 1 occurs. 
The part of others of the 6th example is the same as the 3rd example. 
[0027] Next, the 7th example of this invention is explained using drawin g 7 which is the 
fragmentary sectional view. 

[0028] The difference from drawin g 6 of drawing 7 is the structure which made the solder frames 
22 and 24 of cap 1 and the carrier substrate 5, and the solder bumps' 21 and 23 height the same 
as the bump 14 of a chip 7, and attained thin shape-ization more. The part of others of the 7th 
example is the same as the 6th example. 

[0029] Next, the 8th example of this invention is explained using drawing 8 which is the 
fragmentary sectional view. The difference from drawing 2 of drawing 8 is having considered as 
the structure which enables socket mounting and having made unnecessary the through hole 25 
which penetrates the carrier substrate 5 by preparing a wiring layer in the inner layer of the 
carrier substrate 5, and pulling out the external electrode 1 1 on the side face of the carrier 
substrate 5. The part of others of the 8th example is the same as the 2nd example. 
[0030] 

[Effect of the Invention] As explained above, since a chip is connected to a cap through a bump 
and the cap is connected to the carrier substrate through the bump, this invention can attain 
small and thin shape-ization of a chip carrier by leaps and bounds. For example, it is 
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13mm**=169mm2 that it is the conventional chip carrier when the chip of 6mm** is used. 
Although it was magnitude, at the chip carrier of this invention, it is 10mm**=100mm2. 40% of 
area reduction is attained. Although needed 3mm conventionally, if the method of this invention 
is used for the height direction, 1 .3mm, 57%, and the height reduction of it will be attained. For 
this reason, contraction-ization of the component-side product to a mother board can be 
attained, and mounting constraint of other electronic parts can be eased sharply. Moreover, 
since the cap of a light transmission nature ingredient is used, data can be written good. 
Moreover, connection dependability is high in order that a cap and a carrier substrate may 
perform the hermetic seal of using the ingredient of an almost equivalent coefficient of thermal 
expansion, and the low temperature by the solder frame. Moreover, washing of flux is 
unnecessary in order to use a supersonic wave for junction of solder. Moreover, since 
connection with a mother board is made by the solder bump, it can respond to the curvature of a 
mother board. It can remove easily. Furthermore, since the connection to the earth is prepared, 
noise generating can be pressed down to the minimum. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view of the 1 st example of this invention. 

[Drawing 2] It is the sectional view of the 2nd example of this invention. 

[Drawing 3] It is the sectional view of the 3rd example of this invention. 

[Drawing 4] It is the sectional view of the 4th example of this invention. 

[Drawing 5] It is the sectional view of the 5th example of this invention. 

[Drawing 6] It is the sectional view of the 6th example of this invention. 

[Drawin g 7] It is the sectional view of the 7th example of this invention. 

[Drawing 8] It is the sectional view of the 8th example of this invention. 

[Drawing 9] It is the sectional view of the 1st example of the conventional chip carrier. 

[Drawing 10] With the sectional view of the 2nd example of the conventional chip carrier, (a) is a 

top view and (b) is a sectional view. 

[Drawing 1 1] It is the sectional view of the 3rd example of the conventional chip carrier. 
[Drawing 12] It is the sectional view of the 4th example of the conventional chip carrier. 
[Description of Notations] 

1 Cap 

2 Quartz Glass 

3 Alumina 

4 Low Melting Glass 

5 Carrier Substrate 

6 AuSi Eutectic Section 

7 Chip 

8 Aluminum Wire 
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9 Chip Electrode 

10 Pad for Bondings 

1 1 Wiring Layer 

12 External Electrode 

13 Silicon 

14 Bump 

15 Resin 

16 Golden Wire 

17 Leadframe 

18 Diactinism Adhesives 

19 Light Transmission Plate 

20 Transfer Mold Resin 
21, 23, 28, 29 Solder bump 
22 24 Solder frame 

25 27 Through hole 

26 Conductive Ingredient 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

22 2\ /4 f 




[ Drawin g 2] 

22 2\ 14- I 




[Drawing 3] 
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[Drawing 4] 

1 ZZ 2S H- 
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[ Drawing 5] 

22 21 (4 I 



[Drawing 6] 

22 21 M- I 




[Drawing 8] 

2? 21 14- J 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 11 ] 




[Drawing 12] 
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[Translation done.] 
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